An article gives a review of the scientific literature on the urban environment in
Introduction
The purpose of this article is to review studies related to the urban environment of Krasnoyarsk within the project of transforming the urban space of Krasnoyarsk from 1991 to this day. The present review implies classification of existing studies on different aspects of the urban environment. It turned out that there are three interrelated aspects in the studies devoted to the Krasnoyarsk urban environment. These are 1. ecological, 2. historical and architectural, 3. social and cultural aspects.
It was necessary to single out these aspects in sundry scientific publications covering this problematics, since they are not equal to the factors influencing the environment. Factors influencing the environment are anthropogenic, biotic and abiotic ones, while the research aspects focus not on the genesis of the problem, but rather on its essence (the question of interaction between the cultural and natural characteristics in Krasnoyarsk, the challenge of changing its historical and architectural appearance, the problem of cultural attitudes of society to the city). It is worth considering these aspects in more detail and highlight key trends in the related scientific articles. Sertakova, A.A. Sitnikova (2015) , E.A. Sertakova (2018) .
Next, let us consider specific scientific areas in Krasnoyarsk studies.
Ecological problems of the urban environment
Most of the research on the Krasnoyarsk urban environment is devoted to the ecological state, city's biometric evaluation made via using different plants as indicators.
How do these plants undergo close connection with man and how can they show a degree of the environment pollution? L.N. Suntsova, E.M. Inshakov, E.V. Kozik from Krasnoyarsk Siberian State University of Technology put forward silver birch (Betula pendula) as an effective bioindicator for assessing the urban environment (2011). This is also proved by the research of the scientists from Krasnoyarsk Agrarian University -E.V. Avdeeva, V.F. Nademyanov (2013) , who studied the leaf lamina of silver birch in Krasnoyarsk squares, which led them to the conclusion that it is impossible to change for the better the level of man-made impact with the help of increasing the density of squares and their size.
The team of researchers from Siberian Federal University -E.P. Chernykh, G.G. Pervyshina, O.V. Gogoleva, having chosen the bird cherry (Prunus Padus) as a bioindicator, rated the city districts by their ecological conditions as a result of their research. The most environmentally friendly area is Akademgorodok, while the last place belongs to the territory of UC Rusal (2014). Researchers V.I. Polonskii,
I.S. Poliakova showed that the Hungarian lilac (Syringa josikaea) as an indicator is
even more effective than the silver birch (2014). In particular, thanks to this indicator, the authors manage to prove that the Vetluzhanka microdistrict in Krasnoyarsk is also environmentally friendly (yielding the palm to Akademgorodok). Another team of authors -A.S. Dontsov, L.N. Suntsova, E.M. Inshakov (2016) calculated the degree of pollution in the Krasnoyarsk districts using such a bioindicator as Siberian spruce.
Assessment and analysis of inhalation risk and air quality standards in the region were carried out by O.V. Taseiko, S.V. Mikhailiuta, A.A. Lezhenin (2013) , O.V. Taseiko, E.N. Leonova, T.P. Spitsyna, (2013 ), A.A. Golubnichii, E.A. Chaikina (2015 , and according to their findings, the deterioration of the ecological situation in the city has been worsened by formaldehyde, the concentration of which in the city atmosphere has been unexceptionally high for 10 years. The other side of risk is connected with the way of life of citizens, when they spend most of their time indoor, while industrial waste is often used for the production of modern building materials, so that long exposure to confined spaces is dangerous. that in Krasnoyarsk, the Yenisei River flows from west to east, the prevailing bed width is 500-600 m (with maximum width of 700 m and minimum -300 m), the depth in some places reaches 6 m, the riverbed is branched by islands into channels.
The largest islands in the city are these islands: Otdykha, Molokova, Tatyshev, Atamanovsky. The river has been intensively used for many decades as a transport artery, for supplying water to numerous cities and towns, for fishing and recreational purposes. Systematic observations of surface water pollution in Krasnoyarsk Krai have been carried out at the hydrochemical network control points. Stations use different indicators most characteristic for each waterbody. It is concluded that the main sources of waterbodies pollution are wastewater from various types of industries, farms, housing and communal utilities, surface runoff and river transport. The article presents the dynamics of the Yenisei River pollution over an 18-year period under the influence of technogenic environmental factors in Krasnoyarsk, as well authors name the main sources and chemical substances contributing to the waterbody pollution, including those exceeding the maximum permissible concentrations. According to the researchers, the water areas should be the main and secondary axes on which the most important elements of the city's natural structure are to be based. E.V. Avdeeva, V.F. Poletaikin, E.A. Vagner in their article (2015) examine the relationship of the natural environment, the skeleton structure and the greening system of the industrial centre of Siberia -Krasnoyarsk in the historical aspect and describe specifics of its development. In the course of their study they identified five main stages in the development of the city's spatial basic structure and its influence on the formation of greening system: from a fortress with a trading settlement (posad) outside its walls, practically without any plantation, to the large city with a developed and discrete plan structure and a specially designed system of greening, which includes the whole complex of landscaping objects (for public and limited use and special purposes). It is well-known that during its formation the city was located in particularly comfortable microclimatic conditions of the intermontane basin protected from the northern winds, and the compactness of the fortress and posad was in line with specific climatic conditions and the natural environment. Currently, adverse combinations of factors for the city are the pit and ditch formation of the mountain relief, ground inversions and no wind weather conditions in the location of industrial enterprises situated higher in relation to the residential areas of the city. The urban environment is created on the basis of landscape resources, which are the basis for the man-made objects and serve as the foundation for the construction of the greening system. Landscape resources determine the spread and productivity of vegetation in the city plantations.
The degree of correspondence of the terrain's bioclimatic resources to the ecological niches of woody plants makes it possible to use the types of trees and shrubs most adapted to local landscape conditions in city urban greening. Thus, present situation in the environmental assessment demonstrates certain disadvantages which society is interested in making up.
Historical and architectural originality
In the article by Krasnoyarsk scientist V.I. Kruslinskii "The problems of the interaction between natural and urban systems" (Krushlinskii, 2016) one can find a story of the design and development of Krasnoyarsk as a garden city in the 1980s and an account of the clash with the realities of the construction business in the last decades.
The article is especially descriptive thanks to conceptual-visual diagrams, representing the complexity of the relationship between nature and the urban environment.
Among the studies on the historical appearance of the Krasnoyarsk urban environment, I can distinguish the work by O.V. Antonenko (2013) , in which he finds that the main starting point of the city's architectural problems is the 1990s, which is connected with the endless infill construction with numerous office buildings and blocks of flats that were aesthetically different from each other and did not make a single whole, which in turn resulted in overloading the city centre with shopping and entertainment malls. Listing the consequences, the author points out problems with the city infrastructure and deterioration of the ecological situation. Describing the advantages of the Krasnoyarsk urban environment, the author mentions high left bank of the Yenisei river, which makes the city a beautiful wooded place. As for the right bank, the researcher alludes to the fact that there is a lack of convenient sites for construction here, therefore, mainly high-rise development is being carried out.
In conditions of the city linear development along the river bank and because of its complex relief, the city planners constantly search for ways of updating the city plan.
A particular task is the improvement of the riverine territory.
V.I. Krushlinskii, O.S. Fedorova in their article (2016) present the results of research
and analysis of the Krasnoyarsk territory. With the help of a sociological survey of experts and citizens, the authors identified attractive and comfortable places in the city, eye-catching and memorable architectural objects both of modern era and with long history. They also specify disharmonic elements which must be neutralized and The article analyzes draft notes for his book in which he gave a professional assessment of the planned and spatial structure of the city, its historical and cultural heritage, solutions" (Bukharov et al., 2013) , "New art criticism on the Yenisei Banks" (Bralkova et al., 2015) .
Thus, research in the field of preserving the historical and cultural city identity implies identifying possibilities of harmonization and offers specific projects for modernization and innovation in the city architectural space, nevertheless, only some authors regard the natural conditions of the city's location as a starting point. The idea of a garden city, which is stipulated by the city's ecological situation, faces various obstacles related to economic mechanisms and transformations of the country's social life. The thorny problems of particular buildings and streets are studied in detail, and since these problems are typical their solution inspires similar projects.
Social and cultural aspects of creating the Krasnoyarsk urban environment
The socio-cultural relation reflects the attitude of city residents to their own habitat, the problem of perception and the formation of urban identity. Such studies are conducted on the basis of citizens' monitoring. The main areas for the survey were Krasnoyarsk Economic Forum, Krasnoyarsk
Cosplay Convention "AVector", Siberian Federal University, Krasnoyarsk Book Culture
Fair. Tourists from other cities that sometimes visit Krasnoyarsk and passengers of trains arriving in the city were interviewed, too. An online questionnaire was also launched. Such a choice of these sites was made not only because of a large number of people in these places (foot traffic), but also due to a high probability of interaction with tourists. When analyzing the data, it was established that the most substantial contribution to the symbolic space of the Krasnoyarsk centre was made by natural objects. In the above mentioned study, such an object turned out to be the Yenisei River In connection with the same migration issue, I.Yu. Kudinova (2012) argues that making creative industries will lead to the desired reduction in the migration of educated youth to other regions and countries. Meanwhile, city's brand and image, which may make it attractive and original, interesting for tourists and something to be proud of for locals, is of no small importance for the urban environment. The author has not found any positive image of the city in V.P. Astafyev's books, where the city is opposed to the village and at the same time appears as a habitat for exiles.
The same gloomy image of the city as a stifling place, cramped and indifferent to a common person abode, is also given by another famous writer -E. Rusakov. However, V.P. Astafyev highly appreciated the natural beauty of the place chosen by the city's founder Andrei Dubensky to erect the fortress. Therefore, perhaps, first of all, it is necessary to preserve the emotional connection of citizens with the natural context of the city -with the Yenisei waves, blue taiga, red mountains, green poplars.
The problem of migration in and out of the city is studied by such researchers as N.P. Koptseva, G.S. Soshina, D.S. Shestopalova (2016) . The authors present the results of a local exploration into the causes and accompanying circumstances of labour migration in Krasnoyarsk. The study was conducted in October-November 2015. The main method of research was the questionnaire instrument. Theoretical bases for the research were the concepts "acculturation", "inculturation", "acculturation shock", developed in the works of the famous Canadian and American sociologist J. Berry.
Having used the theoretical approach of J. Berry and their own empirical study, the researchers have drawn conclusions about the specifics of migration processes in Krasnoyarsk, in particular, it turned out that migrant workers come more often with their families, which decreases the intensity of cultural shock for them. Obviously, young people find it easier to adapt to another cultural society. Respondents noted some difficulties in adapting to the Russian environment, but in general they did not accuse this process of being onerous. It is important that the majority of the respondents were aware of the institutes to which they would apply, if their rights were violated or ignored.
Furthermore the city should adapt for all its inhabitants. The team of the Krasnoyarsk also became the object for a monographic study of socio-cultural space by the aforesaid authors -E.A. Sertakova, N.P. , and then a number of scientific articles on the specific problems in Krasnoyarsk Kari followed (see : Sertakova, Zamaraeva, Sitnikova, 2015; Zamaraeva, 2018, etc.) Many researchers were engaged in projects related to improving the urban environment comfort via improving the road conditions in Krasnoyarsk. This factor is also a socio-cultural aspect, since it is the road that creates convenience for all categories of citizens, making them more mobile. So, E.A. Vagner in her article (2013) analyzes the pedestrian environment of Krasnoyarsk, which is indispensible for the sustainable development of a large city and contributes to the individual mobility of a city resident, and, consequently, enhances the comfort of the urban environment. She paid particular attention to the space for bicycles and pedestrians. In addition to the pedestrian area of Krasnoyarsk, the subject of her research is the zoning of parking spaces in Krasnoyarsk as a city with high density residential development. The multilevel parking project was proposed by the youth researchers of SFU (Mikhailova, Zhavner, Kulakovskaa, 2016 ).
In the article by A.D. Miakota (2016) Characterizing the bright natural and ecological skeleton of Krasnoyarsk,
A.D. Miakota reports that it comprises island and riverine areas (located in the centre
Island Otdykha (which in Russian means "recreation") with sports infrastructure and In general, the problems of the urban environment in the social plan of Krasnoyarsk have been scrupulously studied, the attitude of Krasnoyarsk citizens and migrants to these problems has been revealed. The researchers have discovered a positive trend that is a vital aspect of the urban environment security. Also scientific articles cover cultural and leisure impediments of low-mobility citizens. Definitely, social, cultural, aesthetic and ecological factors interact closely as regards city greening. The existing practices in the field of research of social and cultural well-being of citizens can be used for studies of psychological and emotional attachment to the city of its inhabitants.
Conclusion
Problems listed in the present review as the main ones are very wide in scope, they cover a large number of secondary questions, and besides, they are closely connected, so, in studies they are often interchanged or mixed. It should be stated that ecological deterioration influences the perception of the city one lives in and forms the city's image as a cramped, uncomfortable place which one should leave, wants to go away from it forever. Urban high rise development is conditioned not only by the change of style, but also by the contact with nature, though this fact is often neglected (e.g., when the building is erected without any possibility of good aerating, lighting or greening).
Therefore the concept of the garden city in studies devoted to Krasnoyarsk building plan shall synthesize all three directions -ecological, aesthetic, social and cultural.
The researchers of the Krasnoyarsk's urban environment have no heated disputes on the matter, since each study is based on its own method and approach and brings its own details into the overall mosaic picture. However, the main tendency of studies of the Krasnoyarsk's urban environment is the search for a harmonic measure, a point of balance in which there could be interaction of the natural-ecological and socio-cultural grounds. The researchers are primarily concerned with mapping and cataloging the most successful points of such interaction, exploring the natural possibilities and assessing the urgent problems of the urban environment. A large number of studies on the architectural heritage of Krasnoyarsk attests to a recent trend of strengthening a positive urban identity and the dissemination of ideas for preserving the traditional city's look in modern conditions. The historical value of old city's buildings is becoming more evident due to existing projects and plans for their preservation. What is more, it is essential to study the attitude of citizens to the Krasnoyarsk's key objects, which make up a naturalecological or historical-cultural structure of the city. The systematic monitoring of public opinion seems promising in the future, both for observing the dynamics of changes and for increasing the civic consciousness and activity of city residents against these changes.
In the long run, the scientists who study the city have to work out a unified concept of further purposeful activity that would prevent the entropic flow. (the results of an associative experiment through the method of "serial thematic 
